The modulation of Ca-ATPase activity and protein-lipid interactions in the sarcoplasmic reticulum by ATP.
The time-course of ATP hydrolysis by Ca-ATPase of purified sarcoplasmic reticulum is biphasic with an initial rate over 1 to 2 min exceeding the subsequent rate. Hydrolysis of GTP and p-nitrophenylphosphate (pNPP) occurs at a slower but constant rate. Arrhenius plots of GTP, p-nitrophenylphosphate and initial rates of ATP hydrolysis all exhibit a discontinuity at about 20-24 degrees C; no breaks are observed in plots of the slower phase of ATP hydrolysis. The effect of substrate hydrolysis on the disposition of the enzyme in the membrane was examined by monitoring the quenching of tryptophan fluorescence by pyrene present in the hydrophobic domain of the membrane. The presence of ATP, but not GTP, prevents a temperature-dependent decrease in fluorescence quenching suggesting that ATP binding causes a change in the protein domain in contact with the membrane lipids.